Abstract. We consider a second order semi-elliptic differential operator L with measurable coefficients, in divergence form, and the semilinear parabolic system of PDE's
Introduction
Backward Stochastic Differential Equations (in short BSDE's) have been introduced (in their actual form) by Pardoux and Peng [12] and found applications in stochastic control and mathematical finance. One motivation is also to give a probabilistic interpretation to the solutions of a system of parabolic semilinear PDE's (see [13] ) of the following form
If f and the coefficients of the second-order differential operator L are sufficiently smooth then the PDE has a classical solution and one may construct the pair of processes Y 
If f is linear then the above BSDE has an explicit solution and the equality
t ) follows from the classical Feynman-Kac formula. On the other hand, if f and the coefficients of L are just Lipschitz continuous then the BSDE still has a unique solution but the PDE has no more a classical solution, so that one has to consider generalized solutions. In a series of papers initiated by [13] one considers viscosity solutions and more recently in [2] and [1] one considers solutions in Sobolev spaces for the PDE and proves that the probabilistic interpretation given above remains true. Anyway, in both these approaches, since the coefficients are Lipschitz continuous, the Markov process X with infinitesimal operator L is a diffusion process which satisfies an SDE and so one may use the flow X t,x s and its associated stochastic calculus. In this paper we consider a semi-elliptic symmetric second-order differential operator L (which is written in divergence form; no nondegeneracy condition is assumed; but we assume that L is closable in a sense which will be made precise in Section 2) with measurable coefficients. Then X is a symmetric Markov process which does no more satisfy a SDE. There exists no more a flow representing X and the usual stochastic calculus corresponding to SDE's has to be replaced by the calculus associated to such a process by Fukushima (see [5] ). We first prove that the above system of PDE has a unique solution u in some functional space. Then we show that a BSDE, analogous to that considered above, can be solved on each interval of the form 0 is P x a.s. a constant equal to u(t, x). The paper is organized as follows. In Sections 2 and 3 we use functional analytical methods to solve the above PDE written in variational form
where ϕ is an arbitrary test function (see Theorem 3.2). Here E denotes the Dirichlet form associated to the operator L. Note that the gradient ∇u t does not exist in our situation, but we are able to give a weak definition of ∇u t σ . Denoting by (P t ) the semigroup associated to our Dirichlet form, the above weak equation is equivalent to the following mild equation in L 2 sense u(t, ·) = P T −t (·) + 
